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1.0 PURPOSE

ThisJohn C. Stennis Space Center (SS@ndard (SSTDprovides for a qualifiedmerican
Society of Mechanical EngineetAYME) weld procedure for GaBungsten Ac Welding
(GTAW) of Aluminum (RNo. 23) pipe or plate.

2.0 APPLICABILITY

a. This SSTD is valid for welding of af-No. 23 Aluminumpipeor platethat will be used in
but notbelimited to, nitrogen, helium, air, oxygen and hydrogervice.

b. ThisSSTD applies to all contractor and subcontractor personnel involvethe@TAW
welding ofaluminumpipeor plate

3.0 REFERENCESAND APPLICABLE DOCUMENTS
Applicable documents shall be the latest version unless otherwise specified.

ASME Boiler and lressure Vessel Codes, SectiorMhterials

ASME Boiler and Pressure Vessel Codes, Sectigfi¥lding, Brazing and Fusing
Quialifications

ASTM B209,Standard Specification for Aluminum and Alumir&hoy Sheet and Plate

ASTM B209M, Standard Specificatiorof Aluminum and AluminusAlloy Sheet and Plate
(Metric)

ASTM B210,Standard Specification for Aluminum and Alumir&ioy Drawn Seamless Tubes

ASTM B210M, Standard Specification fagkluminumand AluminurrAlloy Drawn Seamless
Tubes (Metric)

ASTM B211,Standrd Specification for Aluminum drAluminurrAlloy Rolled or Cold
Finished Bar, Rod, and Wire

ASTM B211M, Standard Specificatiorof Aluminum and AluminusAlloy Rolled or Cold
Finished Bar, Rod and Wire (Metric)

ASTM B221,Standard Specification for Alumimuand AluminurAlloy Extruded Bars, Rods,
Wire, Profiles, and Tubes

ASTM B221M, Standard Specification for Aluminum and Alumirdhoy Extruded Bars, Rods,
Wire, Profiles, and Tubes (Metric)

ASTM B234,Standard Specification for Aluminum and Alumir&ioy Drawn Seamless Tubes
for Surface Condensers, Evaporataad Heat Exchangers

ASTM B234M, Standard Specification for Aluminum and Alumiréttoy Drawn Seamless
Tubes foiSurface Condensers, Evaporatared Heat Exchangers (Metric)

ASTM B241/B241M,Standad Specification for Aluminum and Aluminukiioy Seamless Pipe
and Seamless Extruded Tube
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ASTMB247,Standard Specification for Aluminum and Alumir@hoy Die Forgings, Hand
Forgings, and Rolled Ring Forgings

ASTM B247M, Standard Specification for Aluminuand AluminurpAlloy Die Forgings, Hand
Forgings, and Rolled Ring Forgings (Metric)

ASTM B273/273M,Standard Test Method for Shear Properties of Sandwich Core Materials

ASTM B361,Standard Specificatiofor Factory-Made Wrought Aluminum and Aluminuioy
Welding Fittings

ASTM B483/B483M,Standard Specification for Aluminum and Alumir&floy Drawn Tube
and Drawn Pipe for General Purpose Applications

ASTM B491/B491M,Standard Specification for Aluminum and Alumin&hoy Extruded
Round Tubes for GenerBurpose Applications

ASTM B632/B632M,Standard Specification for AluminuAiloy Rolled Tread Plate

ASTM B744/B744M,Standard Specification for AluminuAilloy Sheet for Corrugated
Aluminum Pipe

ASTM B745/B745M,Standard Specification for Cargated Aluminum ipe for Sewers and
Drains

ASTM B746/B746M,Standard Specification for Corrugated Aluminum Alloy Structural Plate
for Field-Bolted Pipe, PipéArches, and Arches

ASTM B864/B864M,Standard Specification for Corrugated Aluminum Box Culverts

ASTM F626,StandardSpecification for Fence Fittings

AWS A5.10/A5.10M,Specification for Bare Aluminum and Aluminddtoy Welding Electrodes
and Rods

FED WW-T-700/6,Tube, Aluminum Alloy, Drawn, Seamless, 6061

MIL-DTL-25995,Pipe, Aluminum Alloy, Drawn or Extruded

SAE AMSA0Z5, Aluminum Alloy, Sheet and Plate 1.0M@ 60Si- 0.28Cu- 0.20Cr (60610)
Annealed UNS A96061

SAE AM3A026,Aluminum Alloy, Sheet and Plate 1.0M@ 60Si- 0.28Cu- 0.20Cr (6061-T4
Sheet;T451 Plate) Solution Heat Treated and Naturally AgedNS 6061

SAE AM3A027,Aluminum Alloy, Sheet and Plate 1.0M@.60Si- 0.28Cu- 0.20Cr (6061-T6
Sheet;T651 Plate) Solution and Precipitation Heat TreatedNS A96061

SAE AM$079,Aluminum Alloy, Drawn, Round, Seamless, Tubing 1.08160Si- 0.28Cu-
0.20Cr (6061-0) Close Tolerance, Anneal@édJNS A96061

SAE AMS 4080Aluminum Alloy, Drawn Seamless Tubing 1.0Mg60 Si- 0.28Cu- 0.20Cr
(6061-0) Annealed UNS A96061

SAE AMS 4081 Aluminum Alloy Tubing, Hydraulic, Seamless, Drawn, Round 1-0080Si-
0.28Cu- 0.20Cr (6061T4) Solution Heat Treated and Naturally AgedNS A96061

SAE AMS 4082 Aluminum Alloy, Seamless Drawn Tubing 1.0M¢60Si- 0.28Cu- 0.20Cr
(6061-T6) Solution and Precipitation Heat TreatedNS A96061

SAE AMS 4083 Aluminum Ally Tubing, Hydraulic, Seamless, Drawn, Round 1.0Mg&0Si-
028Cu- 0.20Cr (6061T6) Solution and Precipitation Heat TreatedJNS 96061

SAE AMS 4113 Aluminum Alloy, Extruded Profiles 1.0M@.60Si- 0.28Cu- 0.20Cr (6061T6)
Solution and Precipitatiofleat Treated UNS A96061
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SAE AMS4115 Aluminum Alloy, Rolled or Col&inished, Bars, Rods, Wire, and Flash Welded
Rings Annealed 1.0Mg0.60Si- 0.28Cu- 0.20Cr (60610) i UNS A96061

SAE AMS4116 Aluminum Alloy, Bars, Rods, and Wire 1.0M60Si- 0.30Cu- 0.20Cr (6061
T4) Cold Finished, Solution Heat Treated and Naturally AgedNS A96061

SAE AMS 4117 Aluminum Alloy, Rolled or Cold Finished Bars, Rods and Wire and Flash
Welded Rings 1.0Mg0.60Si- 0.28Cu- 0.20Cr (6061:-T6,-T651)i UNS A96061

SAE AMS4127,Aluminum Alloy, Forgings and Rolled or Forged Rings (606} Solution and
Precipitation Heat Treated UNS A96061

SAE AMS4128 Aluminum Alloy Bars, Rolled or Cold Finished 1.0MQ.60Sii 0.30Cui
0.20Cr (6061T451) Solution Heat Treated and&}s Relieved by StretchindJNS
A96061

SAE AMS4150Aluminum Alloy, Extrusions and Rings 1.0M260Si- 0.28Cu- 0.20Cr (6061
T6) Solution and Precipitation Heat TreatedJNS A96061

SAE AMS 4156 Aluminum Alloy, Extrusions 0.68Md.40Si (6063T6) Sdution and
Precipitation Heat Treated UNS A96063

SAE AMS 4160Aluminum Alloy, Extrusions 1.0Md.60Si- 0.28Cu- 0.20Cr (60610)
Annealed UNS A96061

SAE AMS 4161 Aluminum Alloy, Extrusions 1.0MD.60- 0.28Cu- 0.20Cr (6061T4) Solution
Heat Treatd and Naturally Aged UNS A96061

SAE AMS4172 Aluminum Alloy, Extrusions 1.0Md.60Si- 0.28Cu- 0.20Cr (6061T4511)
SolutionHeatTreated and Stress Relieved by StretchitfNS A96061

SAE AMS4173 Aluminum Alloy, Extrusions 1.0Md.60Si- 0.30Cu- 0.20Cr (606116511 or
T6510) Solution Heat Treated, Stress Relieved by Stretching, Straightened, and
Precipitation Heat Treated UNS A96061

SAE AMS4248 Aluminum Alloy Hand Forgings and Rolled Rings 1:00460Si- 0.28Cu-
0.20Cr (6061T652) Solution HeaTreated, Stress Relief Compressed, and Precipitation
Heat Treated UNS A96061

SAE AMS4312 Aluminum Alloy, Rolled or Forged Rings 1.0M@.60Si- 0.28Cu- 0.20 Cr
(6061-T651, 6061T652) Solution Heat Treated, Mechanically Stress Relieved, and
Precipitation Heat Treated UNS 96061

SAE AMS-A-22771,Aluminum Alloy Forgings, Heat Treated

SAE AMS-QQ-A-200,Aluminum Alloy, Bar, Rod, Shapes, Structural Shapes, Tube, and Wire,
Extruded: General Specification for

SAE AMS-QQ-A-200/8,Aluminum Alloy 6061, Bar, Rio Shapes, Tube, and Wire, Extruded
A96061

SAE J454General Data on Wrought Aluminum Alloys

SPR 1440.1SSC Records Management Program Requirements

SPR 8715.1SSC Safety and HealBrogramRequirements

SSTD80700005CONFIG, Preparation, Review, Approvand Release of SSC Standards

SSTD80700013WELD, Classes of Welding Inspection

SSTD8070G0014WELD, Qualifying Welders and Welding Procedures
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4.0 RESPONSIBILITIES

Responsibilities for the use and control of tARiSTDand for the review and approvdl o
revisions or cancellation of th8STDshall be as specified in SST&700005CONFIG and
the applicable documents referenced therein.

5.0 REQUIREMENTS AND PROCEDURES

a. All procedures shall be performed in compliance with applicable requirements in SPR
8715.1. If ever there is a conflict between tBESTDand theStennis Procedural Requirement
(SPR, the SPRakes precedence

b. Items denoted as essential variables in the attagbkbprocedure specificatiofg/PS
shall not be altered when using the WRS dternate WPS may be used only if approved
prior to use by thélational Aeronautics and Space AdministratiBiAEA) SSC Center
Operations Directorateroject Management Divisigi®MD), the NASA SSC Engineering
andTestDirectorate (E&D), the NASA SSCSafety and Mission Assuranc8&MA)
Office, and in accordance with ASME Boiler and Pressure Vessel Codes, Section IX,
requirements.

c. The attache®rocedue Qualification Record (PQR) is the P@R the original WPSin this
SSTD When performing new qualdations, a neyapproved PQR shall be completed
showing all pertinent data and results of the weld procedure qualification.

d. Welders shall be qualified in accordance v8&TD8070:0014WELD.

e. Inspection methods for weldsall be in accordance with SSTAD70-0013WELD.

f. Qualification testshall beperformed on test coupons weldeih argonas the backing gas

6.0 RECORDS AND FORMS

a. Records required by the procedures of this SSTD shall be maintained in accordiance wi
SPR 1440.1 and as specified in t88TD.

b. All records and forms are the latest version unless otherwise indicated.
c. Forms may be obtained from the SSC Electronic Forms repository or from the NASA SSC

Forms Management OfficeQuality Records are identified in the SSC Master Records
Index.
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d. The original, signed WPS, PQR and Welder Qualification Report (WQR) (copies of which
are provided in the attachments of this SSTD) and the accompanying Certificate(s) of
Analysis validation test documents shall be maintained in Central EngineeriadGHE).

7.0 ACRONYMS AND ABBREVIATIONS

ASME American Society of Mechanical Engineers
ASTM American Society for Testing and Materials
AWS American Welding Society

CEF Central Engineering Files

E&TD Engineering and estDirectorate

GTAW Gas TungsteArc Welding

0 Inch

NASA National Aeronautics and Space Administration
PMD Project Management Division

PQOR Procedure Qualification Record

S&MA Safety and Mission Assurance

SAE Society of Automotive Engineers

SPR John C. Stennis Space Center ProcddReguirement
SSC John C. Stennis Space Center

SSTD John C. Stennis Space Center Standard

WPS Weld Procedure Specifications

WQR Welder Qualification Report
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ATTACHMENT S

Attachment A: WPS

Space Administration

National Aeronautics and

John C. Stennis Space Center

ASME - WELDING PROCEDURE SPECIFICATIONS (WPS)

Stennis Space Center, MS 39529-6000
Welding Procedure Specification Record Number Date Revision Number
SSTD-8070-0021-WELD June 1, 2019 B
Qualified To Company Name
ASME Boiler and Pressure Vessel Code Syncom Space Services
Supporting PQR(s) Reference Docs.
SSTD-8070-0021-WELD (A) SSTD-8070-0021-WELD
Scope Joint
GTAW Welding Aluminum Modified "J" Groove See Note A.
BASE METALS THICKNESS RANGE QUALIFIED
Type P-no. 22 Grmp-no. i o wekded i TPWHT,
Complete Pen. 063" 0.560" N/A N/A
AR Pro. 2__ Gmpno. Complete Pen.
Backing ~ No P-no. __ Gmp-no. ___ limpact Tested
Retainers Impact Tested
Notes See Note A. Fillet Welds All N/A N/A
DIAMETER RANGE QUALIFIED
As-welded th PWHT
Min. Max. Min. Max.
Nominal Pipe Size All N/A N/A
[FILLER METALS THICKNESS RANGE QUALIFIED
Process SFA  Classification F-no. A-no. Chemical Analysis or Trade Name Mm'As-we!ded s mk’.‘““‘ PWHTMax.
GTAW 5.10  ER4043 __ SeeNoteB. 063" 0.560" N/A N/A
Cons. Insert __ NA -
Flux ____ NA _
WELDING PROCEDURE
Welding Process GTAW
Type Manual
Minimum preheat/interpass temperature (°F) 120°F
Maximum interpass temperature (°F) 300°F
Tungsten Size
Tungsten Type 100% Tungsten Electrode - Rev A
Filler Metal Size (in.) 3/32" - 1/8" (See Note B.)
Layer Number 6
Position of Groove All positions
Weld Progression Up / Down (See Note C.)
Current/Polarity AC
Amperes 140 - 200
Volts 10- 20
Travel Speed (in./min) 3-5ipm
Maximum Heat Input (kj/in)
DC Pulsing Current
Shielding:  Gas Type Argon 99.9%
Flow Rate (cfh) 25 - 40 cth
Trailing: Gas Type N/A
Flow Rate (cfh)
Backing: Gas Type Argon 99.9% (See Note D.)
Flow Rate (cfh) 10 -20 cfh
String or Weave String or Weave
Orifice/Gas Cup Size 1/4" - 3/4"
Multi/Single Pass per Side Multiple
‘Weld Deposit Chemistry
Notes Contact Tube to Work Distance 1/4" - 3/4"
SSC-937 (05/2019) Page 10f3

Continued on next page.
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National Aeronautics and
< Space Administration
N A SA John C. Stennis Space Center
Stennis Space Center, MS 39529-6000

ASME - WELDING PROCEDURE SPECIFICATIONS (WPS)

Welding Procedure Specification Record Number Date Revision Number
SSTD-8070-0021-WELD June 1,2019 B
Qualified To - - Company Name ‘ 1
ASME Boiler and Pressure Vessel Code Syncom Space Services
|
BASE METALS
Peening Not allowed. _ e
Surface Preparation All weld joint surfaces shall be cleaned of oil, grease, paint, markings, etc.
Initial/interpass Cleaning ~ Grinding, Power Brushing - o
Back Gouging Method None o -
POSTWELD HEAT TREATMENT ‘
Temperature None N ‘
Time and Temperature None |
o |
Other None - |
|
NOTES [
A. Root Opening: 0 - 0.125" - -
Root Face Dimension: 1/16" - 1/8" B B
Groove Angle: 30° - 60° - N B
Radius: 1/16"
_Mechanical gouge or grinding to sound metal. B =
B. Weld Wire ER4043 only. ] o
C. Progression not applicable for the 1G position. = - -
D. Minimal 10 minute on back purge prior to welding. -
Signalur? 1 Signature 2
Engineer Name Signature Quality Name Slgnaﬁure
Doug Dike g & £ George Smith
Date ‘ Date 5
e Y M o
June 1,2019 /L /, st June 1, 2019
Signature 3 Signature 4
Customer Ii‘eviewer Name Signature Customer Name Signature
Benjamin McGrath gbL
- M- &
Date &2,.__, /4 < Date
June 1, 2019

SSC-937 (05/2019)
Continued on next page.
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